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PNEUMATIC TIRE 



Field of the Invention 

[001] The present invention relates to a pneumatic tire capable of improving wet 

performance and noise performance while restricting degradations in steering stability. 

Background of the Invention 

[002] A pneumatic tire for use in a passenger car or similar is formed with a 

tread pattern on a tread surface thereof in which one or a plurality of peripherally 
directed grooves extending successively in the peripheral direction of the tire are formed. 
Drain efficiency is improved by mainly setting a groove capacity of the peripherally 
directed grooves to be large. With this arrangement, it is possible to achieve 
improvements in wet performance so that a velocity in which hydroplaning or similar 
occurs may be shifted to an even higher speed range. 

[003] However, simply setting the groove capacity of the peripherally directed 

grooves to be large will result in reduction in pattern rigidity, which will lead to a 
drawback that the steering stability performance is degraded. When running on a dry 
road surface, the peripherally directed grooves will generate air core resonance, thus 
leading to a drawback that the car-interior noise and the car-exterior noise are increased. 
In this manner, a contradictory relationship exists between wet performance and tire 
noise as well as steering stability, and there is a strong need for a tire capable of 
achieving improvements in both fields. 

[004] The present invention accordingly aims to provide a pneumatic tire 

capable of restricting degradations in pattern rigidity and occurrence of air core 
resonance and capable of improving wet performance and noise performance while 
restricting degradations in steering stability on the basis of a structure in which 
peripherally directed broad width grooves are provided on the tread surface while 
restricting groove widths and positions of placement thereof and in which ribs 
successively extending in the tire peripheral direction are formed on both sides of the 
broad width grooves without including any sipings, slots or other notches. 



Summary of the Invention 

[005] For achieving the above objects, the tire of the present invention is a 

pneumatic tire formed with peripherally directed grooves successively extending in a tire 
peripheral direction on a tread surface thereof, wherein the peripherally directed grooves 
include broad width grooves having a groove width corresponding to 4 to 20% of a tread 
grounding width and having a groove central line that is apart from a tire equator in a tire 
axial direction by a distance that corresponds to 5 to 30% of the tread grounding width, 
wherein an inner rib on the tire equator side and an outer rib on a tread grounding end 
side are formed on both sides of the broad width groove to successively extend in the tire 
peripheral direction without including any sipings, slots or other notches, and wherein a 
total length of groove widths in which the groove widths of the peripherally directed 
grooves are summed corresponding to 15 to 35% of the tread grounding width. 
[006] It should be noted that the broad width groove is favorably located further 

outside of a vehicle than the tire equator when the tire is mounted to a vehicle. It is 
further desirable that the outer rib and the inner rib have a rib width that corresponds to 2 
to 6% of the tread grounding width. It is particularly desirable that the rib width of the 
outer rib is larger than the rib width of the inner rib. 

[007] As for the broad width grooves, an inclination angle 9 1 of a groove wall 

on the tread grounding end side with respect to a normal line of the tread surface may be 
larger than an inclination angle 92 of a groove wall on the tire equator side with respect 
to the normal line. The outer rib may be formed between the broad width groove and a 
narrow groove extending between the broad width groove and the tread grounding end. 
It is particularly preferable to form lateral grooves having a groove width of 3 to 7 mm at 
intervals between the narrow groove and the tread grounding end. 
[008] At a tire outside portion that is located further outside of the vehicle than 

the tire equator when the tire is mounted to a vehicle, a buttress region that is located 
further outside than 55% of the tread grounding width when seen from the tire equator 
and inside than 65% thereof may be formed as a peripherally directed successive portion 
including no grooves or notches extending obliquely with respect to the tire peripheral 
direction. This is helpful for reducing air resistance. 
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[009] The tread surface is desirably formed as a non-symmetric pattern that is 

non-symmetric with respect to the tire equator and in which the groove width of the 
broad width grooves from among the peripherally directed grooves is largest. 



Brief Description of the Drawings 

[0010] Fig. 1 is an exploded view of a tread portion representing one 

embodiment of the present invention, 

Fig. 2 is an enlarged sectional view of portion X-X in Fig. 1, 

Fig. 3 is a sectional view of a tire of the present example in a normal state, and 

Fig. 4(A) and Fig. 4(B) are partial plan views illustrating patterns of a tire 

according to a comparative example. 

Detailed Description of the Invention 

[001 1] One embodiment of the present invention will now be explained on the 

basis of the drawings. 

[0012] The present embodiment illustrates a case in which a tread surface 2 of 

the pneumatic tire of the present invention is formed as a non-symmetric pattern in 
which non-symmetric patterns are formed on the right and left of a tire equator C and in 
which a mounting direction to a vehicle is determined. More particularly, the present 
embodiment illustrates a case in which the tire is mounted to a vehicle in a direction with 
the portion of the tread surface 2 located on the left-handed side of the tire equator C 
being located outside of the vehicle while the right-handed side thereof being located 
inside of the vehicle. 

[0013] The tread surface 2 is formed with a plurality of peripherally directed 

grooves 3 successively extending in a tire peripheral direction. In the illustrated case, the 
peripherally directed grooves 3 comprises a central groove 4 extending on the tire 
equator C, broad width grooves 5 formed on both sides thereof and narrow grooves 6 
having a smallest groove width. The present embodiment illustrates a case in which all 
of the peripherally directed grooves 3 are formed as straight grooves linearly extending 
in the tire peripheral direction. Since such straight grooves exhibit higher drain 
efficiency when compared to zigzag grooves, it is possible to achieve high drain effects 
with smallest groove widths. 
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[0014] 



The central groove 4 is formed to have a groove width GW1 that 



corresponds to approximately 2 to 7% of the tread grounding width TW, and more 
preferably, to approximately 3 to 5%. A favorable groove depth is 6.0 to 9.0 mm, and 
more preferably 6.5 to 8.5 mm. A central groove 4 having such as groove width and 
groove depth will improve drain efficiency in the periphery of the tire equator at which a 
grounding pressure is high. 

[0015] It should be noted that dimensions of respective parts such as groove 

widths and groove depths indicate values measured in a normal condition upon 
assembling a tire to a normal rim and filling the same with normal internal pressure, 
unless indicated otherwise. The groove width is measured as shown in Figs. 1 and 2 by 
measuring a distance between groove edges at right angles with respect to a groove 
central line thereof. The term "normal rim" denotes a rim with standards being defined 
for each tire within standardizing systems including standards on which the tires are 
based, such concretely being an ordinary rim according to J ATM A, a "design rim" 
according to TRA and a "measuring rim" according to ETRTO. The term "normal 
internal pressure" is an air pressure that is defined by the standards for each tire, such 
concretely being a maximum air pressure according to JATMA, a maximum value as 
listed in the table "TIRE LOAD LIMITS AT VARIOUS COLD INFLATION 
PRESSURES" according to TRA and "inflation pressure" according to ETRTO, wherein 
it is defined to be 180 kPa for tires for use in a passenger car. 

[0016] The term "tread grounding width" indicates a distance between both ends 

of a tread grounding surface in the tire axial direction when normal load is applied to 
tires in normal conditions. The term "normal load" denotes a load that is defined by the 
standards for each tire, such concretely being a maximum load capacity according to 
JATMA, a maximum value as listed in the table "TIRE LOAD LIMITS AT VARIOUS 
COLD INFLATION PRESSURES" according to TRA and "load capacity" according to 
ETRTO, wherein the load is defined to correspond to 88% of the above load for tires for 
use in a passenger car. 

[0017] In the present embodiment, the broad width grooves 5 include an outer 

broad width groove 5 a located further outside of the vehicle than the tire equator C and 
an inner broad width groove 5b located further inside of the vehicle than the tire equator 
C. In the present embodiment, both of the outer broad width groove 5a and the inner 
broad width groove 5b are arranged to have a very large width with their groove width 



GW2 and GW3 corresponding to 4 to 20% of the tread grounding width TW. Since the 
groove capacity of the broad width grooves 5a, 5b is large, it is possible to exhibit 
superior drain effects and high wet performance. While the groove depth GD2 of the 
broad width groove 5 is not particularly limited, it is preferably set to 6.0 to 9.0 mm, and 
more preferably, to 6.5 to 8.5 mm. 

[0018] Here, when at least either one of the groove widths GW2 and GW3 

becomes less than 4% of the tread grounding width TW, a tendency exists in which no 
sufficient groove capacity is secured. On the other hand, when this value exceeds 20%, 
the pattern rigidity of the tread surface 2 tends to be remarkably worsened. It is 
accordingly preferable that both of the groove widths GW2 and GW3 occupy 6 to 15%, 
and more preferably, 8 to 12% of the tread grounding width TW. It should be noted that 
the present embodiment illustrates a particularly preferable form in which the groove 
width GW2 of the outer broad width groove 5a is largest. With this arrangement, drain 
effects may be effectively exhibited at portions outside of the vehicle where the 
grounding pressure becomes high when performing turning movements, and the 
hydroplaning generating speed when performing turning movements can be shifted to an 
even higher speed range. 

[0019] The outer broad width groove 5a from among the broad width grooves 5 

is preferably arranged in that its groove central line CL is disposed away from the tire 
equator C in the tire axial direction by a distance A that corresponds to 5 to 30%, and 
more preferably 10 to 27%, and even more preferably 15 to 25% of the tread grounding 
width TW. Through various experiments that have been performed by the inventors, it 
has been found that when the distance A becomes less than 5% of the tread grounding 
width TW and the central groove 4 is provided, a land portion of small rigidity will be 
formed between the same and this groove so as to lead to degradations in pattern rigidity. 
On the other hand, when the distance A exceeds 30% of the tread grounding width TW, 
the broad width grooves 5 will come closer to the tread grounding end side at which a 
large grounding pressure is applied when performing turning movements. Consequently, 
a sense of rigidity when performing turning movements will be hardly gained so that the 
steering stability tends to be harmed. In the present embodiment, the inner broad width 
groove 5b and the outer broad width groove 5b are disposed to be at substantially 
symmetrical positions with the tire equator C being the center. With this arrangement, 
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the drain performance may be favorably improved also inside of the vehicle. However, 
the present invention is not limited to such a form. 



outer rib 8 on the tread grounding side extending successively in the tire peripheral 
direction are formed on both sides of the outer broad width groove 5 a having a largest 
groove width without including any sipings, slots, lateral grooves or other notches. 
Through various experiments that have been performed by the inventors, it has been 
found that where blocks b partitioned by lateral grooves a are provided on both sides of 
the broad width groove 5 as illustrated in Fig. 4(A), the blocks b will be oscillated upon 
repeating grounding and release with the road surface when performing running. Such 
oscillation of the blocks b will apply vibration to air passing through the broad width 
groove 5 so that air core resonance within the broad width groove 5 is promoted. 
Further, also in the case of ribs e arranged in a successive manner in the tire peripheral 
direction on both sides of the broad width groove 5 as shown in Fig. 4(B), the provision 
of slots c or sipings d will still lead to worsening of the noise performance though being 
somewhat superior when compared to the arrangement of Fig. 4(A). 
[0021] In contrast thereto, the present invention is arranged to form the inner rib 

7 and the outer rib 8 on both sides of the outer broad width groove 5 a that are of high 
rigidity and free of any sipings or slots that may originate in deformation or oscillation. 
With this arrangement, oscillation of ribs 7 and 8 at the time of running may be reliably 
restricted and the vibration applying force to air inside of the outer broad width groove 
5 a may be reduced. Accordingly, the pneumatic tire of the present invention is capable 
of reducing air core resonance while achieving improvements in wet performance by 
securing a large groove capacity for the outer broad width groove 5b so as to improve 
passing noise to be of a lower level. 

[0022] The present embodiment illustrates a preferred case in which the inner 

and outer ribs 7 and 8 respectively have constant rib widths Li, Lo (as shown in Fig. 2) 
that extend linearly and successively in the tire peripheral direction. While the rib widths 
Li, Lo are not particularly limited, it is preferable to set them to 2 to 6%, and more 
preferably 4 to 6% of the tread grounding width TW. When the rib widths Li, Lo are 
less than 2% of the tread grounding width TW, the rib rigidity tends to be worsened and 
the effect of reducing oscillation of the ribs when performing running is somewhat 
degraded. On the other hand, when this value exceeds 6%, the rib rigidity will be 



[0020] 



In the present embodiment, an inner rib 7 on the tire equator side and an 
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excessively increased since no sipings or similar are provided, so that envelope effects or 



riding comfort are spoiled. Noise performances at low frequencies are also badly 
affected. 



larger than the rib width Li of the inner rib 7. In this case, since the outer rib 8 with the 
large rib width Lo is positioned at portions at which the grounding pressure becomes 
large when performing turning movements, degradations in wear resistance or 
degradations in grip force when performing turning movements can be effectively 
prevented. It is particularly preferable to set a rib width ratio between the inner and outer 
ribs 7, 8 (Lo/Li) to 1.05 to 1.40 and further to 1.10 to 1.30. It should further be noted 
that the rib width of the ribs 7, 8 might be varied depending on the narrow grooves 6a, 
6b 1 or others. 

[0024] As illustrated in Fig. 2, the outer broad width groove 5a includes a groove 

wall 10 on the tread grounding end side and a groove wall 1 1 on the tire equator side, 
wherein both are inclined in directions in which the groove widths are expanded towards 
the tread surface 2. In the present embodiment, an inclination angle 01 of a groove wall 
10 on the tread grounding end side is particularly made larger than an inclination angle 
02 of a groove wall 1 1 on the tire equator side. Such inclinations of the groove walls 
relatively improve the rigidity of the outer rib 8, which is exposed to much of the 
grounding pressure when performing turning movements, than that of the inner rib 7. 
Such an arrangement consequently contributes to improvements in steering stability 
while it is further useful in improving wear resistance on the outer rib 8 side. The 
inclination angles 01, 02 are inclination angles with respect to a normal line N of the 
tread surface 2 running through an upper edge of the groove wall, wherein in the present 
embodiment, 01 is set to 12° and 02 to 10°. Though not particularly limited, a difference 
between inclination angles of the groove walls (01-02) is desirably set to approximately 
2 to 5° since a too large difference is apt to harm a rigidity balance of the ribs. 
[0025] The narrow grooves 6 is illustrated to include central narrow grooves 6a, 

6a formed between the central grooves 3 and the broad width grooves 5, a first outer 
narrow groove 6b 1 and a second outer narrow groove 6b2 extending between the outer 
broad width groove 5 a and the tread grounding end Eo and an inner narrow groove 6c 
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It is preferable to particularly set the rib width Lo of the outer rib 8 to be 
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extending between the inner broad width groove 5b and the tread grounding end Ei, and 
there are formed five of them all together on the tread surface 2. 
[0026] In the present embodiment, the outer rib 8 is formed between the outer 

broad width groove 5a and the first outer narrow groove 6b 1 . Similarly, the inner rib 7 is 
formed between the inner broad width groove 5b and the central narrow groove 6a 
extending between the inner broad width groove 5b and the central groove 4. 
[0027] The groove width GW4 of these narrow grooves 6 is set to be smaller 

than that of the central groove 4, that is, it is set to have a smallest groove width from 
among the peripherally directed grooves 3. The groove width GW4 of these narrow 
grooves 6 is formed to be approximately 0.5 to 4.0%, and more preferably approximately 
0.7 to 2.5% of the tread grounding width TW. A favorable groove depth is 1.0 to 5.0 
mm, and more preferably 1.5 to 4.0 mm. A groove depth GD3 is desirably set to be 10 
to 85%, and more preferably approximately 15 to 60% of a groove depth GD2 of the 
broad width grooves 5. In the present embodiment, the depth is set to approximately 2 to 
3 mm. When the groove depth GD3 of the narrow grooves 6 exceeds 85% of the groove 
depth GD2 of the broad width grooves 5, it is not favorable since the rigidity of the inner 
and outer ribs 7, 8 tends to be degraded. 

[0028] The pneumatic tire of the present invention is arranged in that the total 

length of the groove widths obtained by summing up groove widths of the peripherally 
directed grooves 3 (that is, total lengths of groove widths of the central groove 4, the 
inner and outer broad width grooves 5b, 5a and the five narrow grooves 6) corresponds 
to 15 to 35% of the tread grounding width TW. When the total length of the groove 
widths becomes less than 15% of the tread grounding width TW, the overall groove 
capacity of the peripherally directed components will fall short and it will become 
difficult to improve the drain performance in a well-balanced manner. On the other 
hand, a value exceeding 35% will lead to degradations in pattern rigidity while drain 
performances may be improved, and the steering stability will be worsened. In view of 
such fact, it is particularly desirable to set the total length of groove widths to 20 to 34%, 
and more preferably 25 to 33% of the tread grounding width TW. With this 
arrangement, it is possible to improve the wet performance and steering stability in a 
well-balanced manner. 

[0029] In the present embodiment, there are respectively formed outer lateral 

grooves 12 and inner lateral grooves 13 that continue to the tread grounding ends Eo, Ei. 
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The outer lateral grooves 12 provided outside of the vehicle at intervals extend between 
the first outer narrow groove 6b 1 and the tread grounding end Eo. The inner lateral 
grooves 13 provided inside of the vehicle at intervals extend between the inner broad 
width groove 5b and the tread grounding end Ei. The groove width of the respective 
lateral grooves 12, 13 is desirably set to 3 to 7 mm, and more preferably to 
approximately 3.5 to 6.0 mm. With this arrangement, the drain properties proximately of 
the tread grounding ends are improved so as to further improve the wet performance. 
[0030] By particularly setting the groove capacity of the outer lateral grooves 12 

continuing to the tread grounding ends Eo that is located outside of the vehicle to be 
large, the hydroplaning resistance performance when performing turning movements can 
be further improved. It should be noted that by providing the inner and outer ribs 7, 8 of 
large rigidity on both sides of the outer broad width groove 5a in the present 
embodiment, much of the grounding pressure could be borne by the ribs 7, 8. 
Accordingly, the provision of lateral grooves 12 of broad width will not lead to 
degradations in rigidity of the outer shoulder portion. Since the rib width Lo of the outer 
rib 8 is set to be larger than the rib width Li of the inner rib 7, it is also useful in 
restricting excitation of noise caused by the lateral grooves 12. The rigidity of the blocks 
can be suitably adjusted by forming small grooves 17,18 such as narrow grooves or 
sipings extending in the tire axial direction and/or the tire peripheral direction between 
the lateral grooves 12, 12 and lateral grooves 13,13. 

[0031] Intermediate lateral grooves 15 having a groove width that is smaller than 

that of the outer lateral grooves 12 are formed between the intermediate narrow groove 
6a outside of the vehicle and the central groove 4. Such central lateral grooves 15 extend 
at positions proximate to the tire equator C. Thus, by setting the groove width to be 
small, it is possible to increase the rigidity at this portion and to prevent worsening of 
braking performance or traction performance. It is desirable to set the groove width to 
0.8 to 3.0 mm, and more preferably to approximately 1.0 to 2.5 mm. It should be noted 
that the same applies to the intermediate lateral grooves 16 extending between the inner 
broad width groove 5b and the intermediate lateral groove 6a. 
[0032] There is illustrated a case in which an auxiliary rib 14 is formed to 

successively extend in the tire peripheral direction between the central groove 4 and the 
intermediate narrow groove 6a adjoining this central groove 4 on the inner side of the 
vehicle without comprising any sipings, slots or other notches. This auxiliary rib 14 may 
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be formed to have a rib width that is equivalent to those of the outer rib 8 or the inner rib 
7. The auxiliary rib 14 serves to prevent the pattern rigidity of the tread surface 2 further 
inside of the vehicle than the tire equator C from becoming remarkably smaller than the 
pattern rigidity outside of the vehicle, and thus serves to prevent occurrence of uneven 
wear or worsening of steering stability. 

[0033] As illustrated in Figs. 1 and 3, the present embodiment is arranged in that 

at a tire outside portion O that is located further outside of the vehicle than the tire 
equator C when the tire is mounted to the vehicle, an inner buttress region B that is 
located further outside than 55% of the tread grounding width but further inside than 
65% thereof when seen from the tire equator C is formed as a peripherally directed 
succeeding portion 19 including no grooves or notches that are inclined with respect to 
the tire peripheral direction. 

[0034] Conventional tires are often provided with designs such as marks, letters 

or decorative notches at this buttress region B. However, upon performing various 
experiments, the inventors of the present invention have found that concaves and 
convexes caused through such letters or similar caused an increase in air resistance since 
running air would directly hit against these portions to cause crosscurrent. Accordingly, 
by forming the buttress region B as a peripherally directed succeeding portion 19 as in 
the present embodiment, it is possible to restrict occurrence of crosscurrent at the 
buttress region B during running. It is consequently possible to reduce air resistance of 
the tire itself while it is further possible to reduce passing noise by cutting wind roar or 
similar. It should be noted that the peripherally directed succeeding portion 19 might 
include grooves or ribs that successively extend in the peripheral direction. This is 
because such grooves or ribs will not substantially contribute to increase of air 
resistance. 

[0035] While a particularly preferred form of embodiment of the present 

invention has been so far been described in details, the present invention is not limited to 
the illustrated embodiment alone but may be performed upon variously modifying the 
same. For instance, one or all of the peripherally directed grooves may be bent in a 
zigzag style (including waveforms). Positions of groove central lines are determined to 
be at centers of oscillation of zigzags. 
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[Example] 

[0036] Radial tires for use in a passenger vehicle of the basic arrangement of Fig. 

1 and having a tire size of 195/ 65R15 have been manufactured on trial for performing 
tests wet performance, steering stability and noise performance. Similar tests were 
performed with tires having patterns as illustrated in Figs. 4(A) and 4(B) for comparing 
performances. It should be noted that the comparative examples were arranged in that 
only both sides of the outer broad width groove were varied from that of the example 
while the remaining arrangements were common to both. Specifications of the tires were 
as follows. 
[0037] (Example) 



Tread grounding width TW 

Groove width GW1 of central groove 

Groove depth of central groove 

Groove width GW2 of outer broad width groove 

Groove depth of outer broad width groove 

Distance A 

Groove width GW3 of inner broad width groove 

Groove depth of inner broad width groove 

Groove width GW4 of narrow groove 

Groove depth of narrow groove 

Ratio {(GWl+GW2+GW3+5xGW4)/TW 

Outer rib width Lo 

Inner rib width Li 

Inclination angle of groove wall 91 

Inclination angle of groove wall 92 

Groove width of outer lateral groove 



142 mm 

7.5 mm [5.3%] 

8.0 mm 

14.0 mm [9.9%] 
8.0 mm 

32 mm [22.5%] 

12.0 mm [8.5%] 

8.0 mm 

2.0 mm [1.4%] 

3.0 mm 

29.2% 

8.0 mm [5.6%] 
6.5 mm [4.6%] 
12° 
10° 

4.5 mm 



[0038] Numeric values within brackets [] indicate ratios (%) with respect to the 

tread grounding width TW. Methods for testing were as follows. In the comparative 
examples 1 and 2, the width of the land portion on both sides of the outer broad width 
groove was defined to be 25 mm. 
WET PERFORMANCE 

[0039] A vehicle mounted with sample tires (engine displacement 2000 cc, rim 

6JJ, internal pressure 220 kPa) was employed to make it enter a course in which a puddle 
having a water depth of 5 mm and a length of 20m was provided on an asphalt road 
surface having a radius of 100 m while increasing its speed in a stepwise manner. 
Lateral accelerations (lateral G) were respectively measured to calculate average lateral 
G of the front wheels at speeds ranging from 50 to 80 km/h (lateral hydroplaning test). 
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The results are indicated as indices wherein the Comparative Example 1 is defined as 
100. The larger the numeric values are, the better it is. 
STEERING STABILITY PERFORMANCE 

[0040] The above vehicle was used for performing test running on a dry asphalt 

road surface of the tire test course. Respective properties related to steering response, 
sense of rigidity and grip are indicated as indices of sensory evaluations of a driver 
wherein the Comparative Example 1 is defined as 100. The larger the numeric values 
are, the better it is. 
NOISE PERFORMANCE 

[0041] Noises generated when using the above vehicle for making it run on a dry 

asphalt road at a speed of 50 km/h were measured by using a microphone disposed on a 
position right to the driver's seat for indicating them as indices wherein a reciprocal of 
the noise db(A) of the Comparative Example 1 is defined as 100. The larger the numeric 
values are, the better it is. 

[0042] The test results as indicated in Table 1 . 



[Table 1] 




Comparative 
Example 1 


Comparative 
Example 2 


Example 


Wet performance (index) 


100 


98 


102 


Steering stability (index) 


100 


102 


105 


Noise performance (index) 


100 


105 


110 



[0043] It could be remarkably confirmed from the test results that the tire of the 

present example has achieved improvements in wet performance and noise performance 
while restricting degradations in steering stability when compared to tires of the 
comparative examples. 

INDUSTRIAL APPLICABILITY 



[0044] The pneumatic tire according to the present invention is arranged in that 

broad width grooves extending in peripheral directions while restricting groove widths 
and positions of placement thereof are formed on a tread surface wherein inner and outer 
ribs successively extending in the tire peripheral direction are formed on both sides of 
the broad width groove without forming any sipings, slots or other notches. With this 
arrangement, it is possible to improve wet performance and noise performance while 
restricting degradations in steering stability, particularly by restricting degradations in 
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pattern rigidity while sufficiently securing drain performance and also preventing 
occurrence of air core resonance. 



